Biochemical coupling between the DrrA and DrrB proteins of the doxorubicin efflux pump of Streptomyces peucetius.
The drrAB operon of Streptomyces peucetius encodes for resistance to the antibiotics doxorubicin and daunorubicin. Subcloning of the drrAB genes in Escherichia coli has previously been shown to result in expression of DrrA and DrrB proteins and resistance to doxorubicin in a sensitive strain of E. coli. DrrA, a peripheral membrane protein, binds ATP in a UV-catalyzed reaction in a doxorubicin-dependent manner; DrrB, a hydrophobic protein, is localized to the inner membrane of E. coli (Kaur, P. (1997) J. Bacteriol. 179, 569-575). The present study provides evidence that DrrB, the membrane component of the complex, is stably maintained in the cell only if DrrA is present. Furthermore, it was found that the catalytic component DrrA is in an active conformation only when it is in a complex with DrrB. In a subclone containing the drrB gene by itself, no DrrB protein could be detected, although a translational fusion of the first 15 amino acids of DrrB to beta-galactosidase indicated that DrrB is translated in the absence of DrrA. Upon co-transformation with a plasmid containing the drrA gene in trans, DrrB could again be detected in these cells. UV cross-linking studies with [alpha-32P]ATP showed that only the membrane-bound form of DrrA in cells containing both DrrA and DrrB was in a conformation competent to bind ATP. Chemical cross-linking studies also provided direct evidence for interaction between the two proteins. Based on these analyses, a model for interaction between DrrA and DrrB proteins is presented.